adequate rate of rewarming following insulation. Active external rewarming using a hot bath, plumbed garments, hot water bottles, and heat pads and blankets applied to the trunk have been advocated in victims of immersion hypothermia with a palpable pulse. Active rewarming is usually required when the core temperature is below 32°C. Cardiovascular collapse associated with sudden peripheral vasodilatation is a potential complication of these techniques, and careful monitoring is essential. Resuscitation is impossible in a hot water bath.
Patients in cardiorespiratory arrest require rapid temperature elevation using active internal rewarming techniques. Options include peritoneal and pleural lavage,'6 heated humidified oxygen,'7 and mediastinal irrigation and direct myocardial lavage.'8 Intravenous fluids should be warmed; however, the risk of fluid overload precipitating pulmonary oedema limits their use as a means of rewarming. The use of Ringer's lactate solution should be avoided because hepatic metabolism of lactate is reduced in hypothermia. Administration of heated fluids through a central venous cannula can produce myocardial thermal gradients and precipitate arrhythmias.
Extracorporeal circulation is the treatment of choice in hypothermic cardiac arrest."2 1415 19 The main advantage of rewarming by cardiopulmonary bypass is the preservation of blood flow to the brain and other vital organs and rapid core temperature elevation of 1-2°C every three to five minutes. However, cardiopulmonary bypass can only be performed by an experienced team and when the equipment is available. Consequently cardiopulmonary bypass in practice is usually instituted after other active internal rewarming methods have been started. The longest reported conventional cardiopulmonary resuscitation in a hypothermic victim followed by survival is six hours 30 minutes.20 Although the aphorism "No one is dead until warm and dead" is generally applicable, rewarming to near normal core temperature is not practicable in every case. Rewarming efforts should probably be continued until the core temperature is at least 32°C and may be discontinued if the patient continues to show no effective cardiac rhythm and remains totally unresponsive to all treatments."2 However, the decision to terminate resuscitation must take into account the circumstances of each incident.
Resuscitation of the patient was achieved through a joint effort, and the participation of physicians, nurses, technicians, and members of the emergency services who assisted is gratefully acknowledged. Case report A five year old female presented to the emergency department at 0627 hours by ambulance following a motor vehicle accident. She was the front seat passenger. Her father was the driver and had fallen asleep at the wheel, colliding at 30-40 kph with a stationary vehicle, causing major deformation to the front end of their car. The child complained of generalised headache, anterior chest and abdominal pain, and anterior neck pain. On arrival she was haemodynamically stable and had chest and lower abdominal bruising in a "lap-sash" seat belt distribution. Also, minor bruising to the right temporal region was noted, thought to be caused by contact with her father's elbow or shoulder during the accident. There was no loss of consciousness at the scene or later. Her only past history was of mild asthma.
Radiology of cervical spine, chest, sternum, and pelvis was normal. Routine blood tests were also normal. Abdominal computerised tomography was also performed because of abdominal tenderness, and was normal. The child was admitted for observation.
During the next few hours she vomited twice and began to complain of diplopia. On re-examination she was found to have paralysis of lateral gaze of the left eye. Glasgow coma score remained 14 to 15 throughout (she was uncooperative at times). Neurosurgical consultation was obtained and urgent cerebral computerised tomography (non-contrast) was performed, which was normal. She had no other cranial nerve injury, either clinically or radiologically.
The following day, ophthalmology review was obtained and the ophthalmologist commented that he was unable to be certain whether the signs were due to pure sixth cranial nerve palsy, or to an associated injury in the region of the pons gaze centre.
She was observed in hospital, remained stable, and was transferred on day 3 for magnetic resonance imaging of the brain at the request of the neurosurgeon (for technical reasons the scan was done at a paediatric hospital). Ti and T2 views were obtained, including 3 mm sagittal slices through the brain stem. The scan was normal, and in particular there was no abnormality in the pons. No skull fracture was seen on either the magnetic resonance scan or the earlier computerised tomography. A paediatric neurologist also reviewed the patient at that hospital, agreed the diagnosis was abducens nerve palsy, and suggested an eye patch until ophthalmological follow up appointment.
The paralysis of lateral gaze persisted, and she was discharged on day 4 . At three months after the initial injury there had been significant improvement, but some weakness of lateral gaze persisted. She continues under ophthalmological review.
Discussion
This case was of interest since isolated sixth nerve palsy in the setting of trauma-while well documented-is not common, has not been recently reviewed, and is infrequently seen by the emergency physician. When seen it is often associated with other cranial nerve abnormalities, particularly of the third and fourth nerves, and with fracture or haematoma (see below). In this case, with normal cerebral computerised tomography, further investigation may have been unwarranted because of the low yield of positive results. Nevertheless, magnetic resonance imaging was also done to help eliminate other possible causes. While there are well recognised findings on magnetic resonance imaging for many of the causes of abducens nerve palsy,' abnormal radiological findings in the setting of trauma are rare. 2 The differential diagnosis of failure of lateral gaze is shown in The abducens nerve is particularly vulnerable to trauma because of its long intracranial course. It may be injured as it crosses the apex of the petrous part of the temporal bone. It may be stretched as it passes from the brainstem to its entry to the dura at the basilar process by downward and forward displacement of the brain stem. It may also be injured by fracture of the cranial floor, meningeal oedema, or inflammation in the skull base.
In the setting of closed head injury without fracture, haematoma, or raised intracranial pressure, it has been suggested that the most likely mechanism of injury is stretching of the nerve by acceleration in the mid-sagittal plane at the time of impact. The apex of the petrous bone acts as the fulcrum, so the abducens nerve is compressed, contused, and stretched at this point.'67 It seems that this may occur in the absence of direct head trauma, as two cases of abducens nerve injury after cervical spine extension injury, or "whiplash", have been reported. One was unilateral, one bilateral, and neuroradiology was normal with good recovery of function in both cases. In the unilateral case, onset was not until five days after the incident.89
Bilateral abducens nerve palsy following trauma is a rare event,7101' but several cases have been reported. There seem to be more reports of this injury without fracture or haematoma than with, but perhaps this is because those others are deemed less interesting and therefore not reported. Takagi et all' reported three cases, none of whom had any neuroradiological abnormality (one case had angiography), and two had complete recovery of abducens nerve function over several months. Marconi et al"' discuss a case of bilateral palsy with skull fracture and intracranial haematoma that resolved completely after six months. Arias7 discusses a case of bilateral palsy with cervical spine fracture, but without skull fracture or intracranial haematoma, and refers to two previous similar cases. The mechanism is probably similar to the "whiplash" injuries discussed above.
When bilateral sixth nerve palsy occurs, it can indicate serious intracranial pathology, and after trauma raised intracranial pressure must be suspected until proven otherwise. However, as discussed above, there may be no abnormality on investigation, and the paresis can follow a benign course with full resolution. Cases of bilateral abducens palsy (one case) and unilateral palsy (several cases) have also been reported after lumbar puncture."4 Miller et all'
reported three cases of bilateral sixth nerve palsy following water soluble myelography. All three cases were benign and resolved spontaneously. Several rare vascular causes of isolated sixth cranial nerve palsy have been described. Two reports were found of isolated sixth nerve palsy following spontaneous dissection of the internal carotid artery.7 18 There were also two reports of intracavernous carotid aneurysm presenting as isolated unilateral abducens nerve palsy as the sole feature.'920 Morioka et al"l reported two cases of isolated bilateral sixth cranial nerve palsy following subarachnoid haemorrhage due to rupture of vertebral artery aneurysm. Both made full recovery within one year. Migraine has also been reported as a cause. 22 The recommended management in traumatic uncomplicated sixth nerve palsy is monthly review by an ophthalmologist for six months. Most cases improve within three months and many resolve by six months.5 Management during this period is symptomatic; occlusion with eye pad may be used if diplopia is significant. In young children alternate day occlusion of each eye will help prevent amblyopia. Residual palsy at six months is likely to be permanent."6 Surgery may be considered at this stage, and involves either muscle transfer of the vertical recti insertions, or permanent joining of the vertical and lateral recti, with or without lateral rectus resection. The aim is to increase resistance to the pull of the normal medial rectus and reduce diplopia.16 CONCLUSION Isolated sixth nerve palsy following trauma is not uncommon, particularly in children. The important differential diagnoses should be considered as discussed above, and it is especially important not to miss facial fracture with medial rectus muscle entrapment. Once serious intracranial injury or raised intracranial pressure is excluded clinically and (if indicated) radiologically, the patient may be managed with the normal protocol for a head or neck injury. Ophthalmological referral and follow up should be arranged.
Pharyngeal coin removal in children S M Mason
Abstract Two cases of coin extraction from the upper third of the oesophagus are described, using a Foley catheter in the accident and emergency department without complication. Although previously reported, the method is not widely used; indeed many junior doctors appear unaware of it. Coins can be removed from this proximal position provided the operator is confident and swift. This appears to be a safe and useful technique, avoiding the need for hospital admission and anaesthesia. It is worth trying before resorting to endoscopy. This is a review of a method of oesophageal coin removal that is a cheap, convenient, and quick way of removing coins lodged in the upper oesophagus. Children commonly ingest foreign bodies, most of which enter the stomach and pass through the digestive system without any complications. Occasionally they become lodged in the oesophagus and require removal to prevent complications. There are three main points at which a coin can lodge: the cricopharyngeus, the level of the aortic arch, and the gastro-oesophageal junction.
This article presents two reports of children with coins lodged at the level of cricopharyngeus, and their subsequent management.
Case reports On separate occasions, a girl aged 18 months and a two year old boy each attended the accident and emergency department with a history of having swallowed a coin while playing. Since ingestion, although undistressed, both children repeatedly vomited when they tried to take any food or fluids. A chest x ray revealed the coins lodged at the cricopharyngeal level in the upper oesophagus. Discussion with the childrens' parents outlined the options for removal, and a decision was made to try and remove the coin in the accident and emergency department. The following technique was successfully used in both children.
The technique
The procedure should be performed in a calm setting with the child attached to a pulse oximeter with suction and intubation equipment close at hand. We also advocate the presence of a clinician in the department familiar with paediatric airway management who would be available to deal with any untoward complications. No sedation is required, just a little encouragement. The child should be wrapped in a blanket to reduce movement and held sitting upright. A size 14 Foley catheter is fed into the child's mouth in a positive fashion, while encouraging the child to swallow and using each swallow to advance the catheter further. Once the catheter has been introduced up to the hilt and care has been taken to ensure it is not coiled in the back of the mouth, the balloon can be inflated with up to 10 ml of air and gentle traction on the catheter begun while tilting the child slightly forwards. The first attempt to dislodge the coin may be unsuccessful, but children will tolerate a repeat procedure and the coin should be ejected out of the mouth ahead of the catheter. The child should remain in the department until fully recovered and tolerating fluids. They may then be allowed home with instructions to return should any problems arise. It should be noted that some children will not tolerate the procedure at all and alternative methods should be employed in this situation.
Discussion
Coins lodged in the upper two thirds of the oesophagus are unlikely to pass spontaneously into the stomach and therefore require a safe method of removal.' If left in situ, complications may develop after 24 hours, with mucosal inflammation initially causing localised swelling and later leading to tissue necrosis and longer term complications. Previous reports have described respiratory complications from local obstruction due to external pressure.2 In
